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CLAIMS 



.jfS.aj; 



iuJ, 



We claim: 



5 1. An immunoglobulin comprising a protection 

protein in association! with an immunoglobulin derived 
heavy chain having at ] least a portion of an antigen 
binding domain. 

2 . The immunoglobulin of claim 1 further compris- 
10 ing an immunoglobulin derived light chain having at least 

a portion of an antigen Winding domain associated with 
said immunoglobulin derived heavy chain. 

3 . The immunoglobulin of claim 1 or 2 further 
comprising a second immunoglobulin derived heavy chain 

15 having at least a portion! of an antigen binding domain 
associated with said protection protein* 

4 . The immunoglobulin of claim 3 further compris- 



ing a second immunoglobulin 



derived light chain having at 



least a portion of an antiaen binding domain bound to said 
2 0 second immunoglobulin detiv^d heavy chain. 

5. The immunoglobulin of claims 1-4 further 
comprising immunoglobulin ^ chain bound to at least one 
of said immunoglobulin d^rivfed heavy chains. 

6. The immunoglobulin of claims 1-5 that is a 
25 therapeutic immunoglobulin. 

7. The immunoglobulin of claim 6 wherein said 
therapeutic immunoglobulin [binds to mucosal pathogen 
antigens. 

8. The immunoglobulin of claim 7 that is capable 
30 of preventing dental caries. 

9. The immunoglobulin! of claims 1-8 wherein said 
antigen binding domain is capable of binding an antigen 
from S. mutans serotypes c, e\ and f or S.sobrxnus sero- 
types d and g. 

35 io. The immunoglobulin V>f claim 1 wherein said 

protection protein has an amino acid sequence which 
substantially corresponds to at\ least a portion of the 
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amino acid residues l\to 627 of the rabbit polyimmuno- 
globulin receptor and aoes not have an amino acid residue 
sequence corresponding Ito amino acid residues 628-755 of 
the rabbit poly immunoglobulin receptor. 

11. The immunoglobulin of claim 1 wherein said 
protection protein has an amino acid sequence which 
substantially corresponds to at least a portion of the 
amino acid residues 1 ko 606 of the rabbit poly immuno- 
globulin receptor and does not have an amino acid sequence 
corresponding to amino aqid residues 628-755 of the rabbit 
poly immunoglobulin receptor. 

12. The immunoglobulin of claim 10 or 11 wherein 
said protection protein h^ts an amino acid sequence which 
does not contain amino acid residues corresponding to 
amino acid residues 628 to 775 of the rabbit 
polyimmunoglobulin receptoi and which does contain amino 
acid residues which correspond to one or more of the 
following amino acid segments: 

a) amino acids corresponding to amino acid resi- 
dues 21-43 of the rabbit poWimmunoglobulin receptor; 

b) amino acids corresponding to amino acid resi- 
dues 1 - 118 of the rabbit' polyimmunoglobulin receptor; 

c) amino acids corresponding to amino acid resi- 
dues 119 - 223 of the rabbit polyimmunoglobulin receptor; 

d) amino acids corresponding to amino acid resi- 
dues 224 - 332 of the rabbit pblyimmunoglobulin receptor; 

i 

e) amino acids corresponding to amino acid resi- 
dues 333 - 441 of the rabbit polyimmunoglobulin receptor; 

f) amino acids corresponding to amino acid resi- 
dues 442 - 552 of the rabbit polyimmunoglobulin receptor; 

g) amino acids corresponding to amino acid resi- 
dues 553 - 606 or 553 - 62\7 of the rabbit poly- 
immunoglobulin receptor. 

13. The immunoglobulin ok claim 1 wherein said 
protection protein has an amino dcid sequence which does 
not contain amino acid residues bf a polyimmunoglobulin 
receptor of a species which are Analogous to amino acid 



136 



residues 62 8 to 755\ of the rabbit polyimmunoglobulin 
receptor and which does contain amino acid residues from 
a polyimmunoglobulin \receptor of a species which are 
analogous to one or ^iore of the following amino acid 
segments: 

a) amino acids Icorresponding to amino acid resi- 
dues 21 - 43 of the rabtit polyimmunoglobulin receptor; 

b) amino acids corresponding to amino acid resi- 
dues 1 - 118 of the rabbit polyimmunoglobulin receptor; 

c) amino acids Corresponding to amino acid resi- 
dues 119 - 223 of the raLbit polyimmunoglobulin receptor; 

d) amino acids corresponding to amino acid resi- 
dues 224 - 332 of the rabbit polyimmunoglobulin receptor; 

e) amino acids corresponding to amino acid resi- 
dues 33 3 - 441 of the ratibit polyimmunoglobulin receptor; 

f ) amino acids ydVresponding to amino acid resi- 
dues 442 - 552 of the rkbbit polyimmunoglobulin receptor; 

g) amino acids 9<^rresponding to amino acid resi- 
dues 553 - 606 or 553 - 6257 of the rabbit polyimmunoglob- 
ulin receptor* 

14. The immunoglobulin of claim 13 wherein said 

species is human. I 

15. The immunoglobulin of claim 1 wherein said 
protection protein includes^ the amino acid sequence of at 
least one of the domains selected from the group consist- 
ing of the following portion^ of the rabbit polyimmunoglo- 
bulin receptor: domain I, domain II, domain III, domain 
IV, domain V, and amino acid Residues 553 to 627 of domaxn 
VI; and does not have an amin6 acid sequence corresponding 
to amino acid residues 628-75^ of the rabbit polyimmunogl- 

obulin receptor. \ 

16. The immunoglobulin of claim 1 wherein said 
protection protein does not hive any amino acid sequence 
which corresponds to or is analogous to amino acid resi- 
dues 628-755 of the rabbit polyimmunoglobulin receptor and 
which does include: 
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a) at least one domain which is from the polyimmuno- 
globulin receptor of a jfrirst animal and which is analogous 
to at least a portion of the following amino acid segments 
of the rabbit poly immunoglobulin receptor: domain I, 
domain II, domain III, domain IV, domain V, and amino acid 
residues 553 to 627 of domain VI; 

b) at least one domain which is from the poly immu- 
noglobulin receptor of al second animal and which corre- 
sponds to or is analogous to the following amino acid 
residue segments of the rabbit polyimmunoglobulin recep- 
tor: domain I, domain III, domain III, domain IV, domain 
V, and amino acid residues 553 to 627 of domain VI. 

17. The immunoglobulin of claim 1 wherein said 
protection protein does not have any amino acid sequence 
which corresponds to or is j analogous to amino acid resi- 
dues 628-755 of the rabbit fiply immunoglobulin receptor and 
which does include: 

a) at least one amiri© iufid segment which is from the 
polyimmunoglobulin receptor Iff a first animal and which is 
analogous to at least a portion of the following amino 
acid residue segments of the rabbit polyimmunoglobulin 
receptor: domain I, domain O, domain III, domain IV, 
domain V, and amino acid residues 553 to 627 of domain VI; 

b) at least one amino acid segment which is from 
the polyimmunoglobulin receptori of a second animal and 
which corresponds to or is analogous to the following 
amino acid residue segments of the rabbit polyimmunoglobu- 
lin receptor: domain I, domain II, domain III, domain IV, 
domain V, and amino acid residues! 553 to 627 of domain VI. 

18. The immunoglobulin ofl claim 16 wherein said 
first animal is a mammal and skid second animal is a 
rabbit. 

19. The immunoglobulin of \ claim 16 wherein said 
first animal is a human and sa^d second animal is a 
rabbit. 
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20. The immunoglobulin of claim 1 wherein said 
immunoglobulin derived \heavy chain contains at least a 
portion of an IgM or IgA heavy chain of any subtype. 

21. The immunoglobulin of claim 1 wherein said 
immunoglobulin derived he^vy chain is comprised of immuno- 
globulin domains from twb different isotopes of immuno- 
globulin. I 

j 

22. The immunoglobulin of claim 21 wherein said 

j 

immunoglobulin domains a±e selected from the group con- 
sisting of: i 

t 
i 

a) the C H 1 of a mouse IgGl and the C H 2 and C H 3 of 
mouse IgA; and i 

b) the c H l and C H 2 \ of a mouse IgGl and the C H 2 and 
C H 3 of mouse IgA; 

23. The immunoglobulin of claim 1 wherein said 
antigen binding domain substantially corresponds to the 
Guy's 13 heavy chain variable region. 

24. The immunoglobulin of claim 2 wherein said 
antigen binding domain substantially corresponds to the 
Guy's 13 light chain variA|5le^ region. 

25. The immunoglobulin of claim 1 wherein said 
protection protein has a first amino acid sequence which 
substantially corresponds to at least a portion of the 
amino acid residues 1 to 606^ or 1 to 627 of the rabbit 
polyimmunoglobulin receptor ahd has a second amino acid 
residue sequence contiguous with said first amino acid 
sequence, wherein said second amino acid residue sequence 
does not have an amino acid residue sequence corresponding 
to the functional transmembrane segment of the rabbit 
polyimmunoglobulin receptor. I 

26. The immunoglobulin df claim 25 wherein said 
second amino acid residue sequence has an amino acid 
sequence which corresponds to airiino acid residues 655 to 
755 of a polyimmunoglobulin receptor. 

27. The immunoglobulin ofl claim 25 wherein said 
second amino acid residue sequenck is a portion of one or 
more of the following: an intracellular domain of a 
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poly immunoglobulin molddale, a domain of a member of the 
immunoglobulin gene supkrf amily, an enzyme, a toxin f or a 

linker . . . — 

^^^28. A eukaryotic ce2|l containing an immunoglobulin 
5 of claims 1-24, 




29, The 
eukaryotic cell 




c cell of claim 28 wherein said 
ant cell. 



—-3-9^ The plant cell 
cell is part of a plant. 



of claim 29 wherein said plant 




dell 



TnxcieetA4e- 
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31. A eukaryotic dell containing 
sequence encoding a protection protein. 

32. The eukaryotic |cell of claiin 31 which also 
contains a second nucleotide sequence encoding at least 
one of the molecules selected troy/ the group consisting 
of: an immunoglobulin derived he^vy chain having at least 
a portion of an antigen bindlng^aomain, an immunoglobulin 
derived light chain having/^at least a portion of an 
antigen binding domain, or/anj immunoglobulin J chain. 

33. The eukaryotic cell of claim 32 wherein said 



1 

2 0 second nucleotide sequence encodes an 

/ * 

derived heavy chairr having ctt least a 



immunoglobulin 
portion of an 
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antigen binding domain; and which also contains a third 

f i 
f x 

nucleotide sequence encoding kn immunoglobulin derived 
light chain having at least k portion of an antigen 

binding doiffain. \ 

34. / The eukaryotic cell \of claim 33 which also 
contain^ a fourth nucleotide ^ sequence encoding an 
immuiy5globulin J chain. \ 

35. The egskaryotic cell ofc claims 31-34 wherein 
said eukaryoti<r-cell is a plant cep_l. 

36. A plant cell containing^ a nucleotide sequence 
encoding a protection protein and \a nucleotide sequence 
encoding an immunoglobulin derived bieavy chain having at 
least a portion of an antigen binding domain. 

37. A eukaryotic cell containing a protection 

protein. 
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38. The eukaVyotic cell of claim 37 wKich also 
contains at least one additional molecule selected from 
the group consisting \of : an immunoglobulin ierived heavy 
chain having at leadtt a portion of arr^ antigen binding 
domain, an immunoglobulin derived li^ht chain having at 
least a portion of kn antigen binding domain, or an 
immunoglobulin J chainl / 

39. The eukaryotic cell of claim 38 wherein said 
additional molecule isl an immunoglobulin derived heavy 
chain having at leasjxla portion of an antigen binding 
domain; and which also contains an immunoglobulin derived 
light chain hj^xng at \ least a portion of an antigen 
binding domain. 

40< The eukaryotib cell of claim 37 which also 
cont^srfns an immunoglobulin J chain. 

The eukaryotic! cell of claims 3 7-40 wherein 



said^eukaryotic cell is a jplant cell. 




The plant cell of claims 29, 35, 36 and 41 
wherein said plant cell isj derived from a dicotyledonous 
2 0 or monocotyledonous plant, 
y^)^ 43 * The P la ^t cell \of claims 29, 35, 36 and 41 

wherein said plant cell is derived from a solanaceous 
plant. 

44. The plant cell o_* claims 29, 35, 3 6 and 41 
wherein said plant cell is alifalfa cell. 

45. The plant cell of\ claims 29, 35, 3 6 and 41 
wherein said plant cell is dertived from a tobacco plant. 

46. The plant cell of iclaims 29, 35, 36 and 41 
wherein said plant cell is paru o f a plant. 
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30 47. A composition comprising an immunoglobulin of 

claims 1-24 and plant macromolecules . 

48. The composition , -of claim 47 wherein the plant 
molecules are derived f romvl aVdicotyledonous, monocotyle- 
donous, solanaceous, alfalfa^&r tobacco plant. 

35 49. The composition of claim 47 wherein said plant 

molecules are ribulose bispho^phate carboxylase, light 
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harvesting complex, pigments , secondary metabolites or 
chlorophyll- ] 

50. The composition of claim 47 wherein said 
immunoglobulin is present in a concentration of between 
0.001% and 99% mass excising water. 

51. The composit|Lcm of claim 47 wherein said plant 
macromolecules are present in a concentration of between 
1% and 99% mass excluding water- 

52. A method of producing an immunoglobulin of 
claims 1-24 comprising \the steps of: 

(a) introducing \into a plant cell an expression 
vector containing a nucleotide sequence encoding a protec- 
tion protein operably lihked to a transcriptional promot- 
er; and 1 

(b) introducing into said plant cell an expression 
vector containing a nucleotide sequence encoding an 
immunoglobulin derived hteavy chain having at least a 
portion of an antigen binding domain operably linked to a 
transcriptional promoter. \ 

53. The method of claim 52 further comprising the 

step of : \ 

(c) introducing inuoWaid plant cell an expression 
vector containing a nudW^tide sequence encoding an 
immunoglobulin derived l^AH chain having at least a 
portion of an antigen bindihd domain operably linked to a 
transcriptional promoter. \ 

54. The method of claims 52 or 53 further compris- 
ing the step of introducing! into said plant cell an 
expression vector containing a\ nucleotide sequence encod- 
ing an immunoglobulin J chain ofoerably linked to a transc- 
riptional promoter. \ 

55. The method of claims 52-54 wherein said immuno- 
globulin derived heavy chain is immunoglobulin alpha chain 
and said immunoglobulin derived light chain is an immuno- 
globulin kappa or lambda chain. \ 
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56. The method! of claims 52-54 wherein said immuno- 
globulin derived heavKr chain is comprised of portions of 
immunoglobulin alpha chain and immunoglobulin gamma chain, 

57. The method \of claims 52-54 wherein said plant 
cells are part of a plant. 

58. The method! of claim 56 further comprising 
growing said plant. \ 

59. The methocl^G^ claims 56 or 57 wherein said 
plant is a dicotyledoi^pusy monocotyledonous, solanaceous, 
leguminous, alfalfa or tobacco plant. 

60. The methods pf claims 52-59 wherein said 
immunoglobulin derived he^vy chain is a chimeric immuno- 
globulin heavy chain. 

61. A method of producing a therapeutic immunoglob- 
ulin composition containing plant macromolecules, said 
method comprising the step of shearing under pressure a 
portion of a plant of claims 30 or 46 to produce a pulp 
containing a therapeutic \ immunoglobulin and plant macro- 
molecules in an liquid \ derived from the apoplast or 
symplast of said plant and solid plant derived material. 

^laim 61 further comprising the 
.d plant derived material from 



62 . The method of 
step of separating said 
said liquid. 

63 . The method 
portion of said plant is 




aim 61 or 62 wherein said 
.f, stem, root, tuber, fruit 



or entire plant. 

64. The method of cla\im 61 wherein said shearing is 
accomplished by a mechanical! device which releases liquid 
from the apoplast or symplast of said plant. 

65. The method of claim 62 wherein said separation 
is by centrifugation, settling, flocculation or filtra- 
jLLo-ft-*— ~ 



66. A method f ©reproducing an^jssitTbled immunoglob- 
ulin molecule havingyfe^^ J chains and a 
protection protBixi^^^tslnq the steps of: 

a) ^-ifi€rodi^ing into a eukaryotic cell nucleotide 
seaxxerfces operably linked for expression encoding: 
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i) an immunoglobulin derived heav)j>^chain 
having at least a portion qp^n antigen 
binding domain, 

ii) an iiimunoglobuliiwierived light chain 
havin^at leasjfc-'a portion of an antigen 



bindito^rJojoaln , 

iii) an iW^oglobulin J chain, and 

iv) a p:fotection protein; and 

b) maintaining said cell under conditions allowing 
10 production afid assembly of said immunoglobulin derived 
heavy an<r light chains, said immunoglobulin J chain and 



said^p^otection protein into an immunoglobulin molecule. 

A methodTfor pjoducing an assembled immunug±ob- — 



ulin molecule having he&vy, light and J chains and a 
15 protection protein by maintaining under conditions allow- 
ing protein production and immunoglobulin assembly, a 
eukaryotic cell containing nucleotide sequences operably 
linked for expression encoding: 

i) an immunoglobulin derived heavy chain 
having at least a portion of an antigen 
binding domiain, 

ii) an immunoglobulin derived light chain 
having at lkast a portion of an antigen 

binding domalin, 

1 

iii) an immunog/rpbulin J chain, and 



iv) a protect! 
68, The method 



* 4 

ori^ protein . 

ims 66-67 wherein said 




eukaryotic cell is a plantrTceKLl . 

69, A method of making 1 , an immunoglobulin resistant 
0 to environmental conditions comprising the steps of : 

a) operably linking a Nucleotide sequence encoding 
at least a portion of the antigen binding 
domain derived from an immunoglobulin heavy 
chain to a nucleolide sequence encoding at 
5 least one domain derived from an immunoglobulin 

alpha heavy chain tolform a nucleotide sequence 
encoding a chimeric immunoglobulin heavy chain; 
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b) expressing \said nucleotide sequence encoding 
said chimeric immunoglobulin heavy chain to 
produce said chimeric immunoglobulin heavy 
chain in a etakaryotic cell which also contains 
at least ond other molecule selected from the 
group consisting of: a protection protein, an 
immunoglobulin derived light chain having at 
least a portion of an antigen binding domain 
and an immunoglobulin J chain; and 
thereby allowing the chimeric immunoglobulin heavy chain 
to assemble with said at least one other molecule to form 
said immunoglobulin resistant to said environmental 
conditions. 

70. The method of I claim 69 wherein said other 
molecule is a protection prjotein and said eukaryotic cell 
also contains an immunoglobulin derived light chain having 
at least a portion of an 4 nt igen binding domain and an 
immunoglobulin J chain. 

71. A process for lproducing an immunoglobulin 
resistant to environmental conditions by maintaining under 
conditions allowing protein production and immunoglobulin 
assembly a cell containing: 

a) a nucleotide ^edplence encoding a chimeric 
immunoglobulin ^eaVy chain in which a nucleo- 
tide sequence encoding at least a portion of an 
antigen binding domain derived from heavy chain 
is operably linked! to a nucleotide sequence 
encoding at least one domain derived from an 
immunoglobulin alpha\heavy chain; and 

b) at least one other molecule selected from the 
group consisting of: W protection protein, an 
immunoglobulin derived light chain having at 
least a portion of an\ antigen binding domain 
and an immunoglobulin J\ chain; 

thereby allowing the chimeric immunoglobulin heavy chain 
to assemble with said at least one other molecule to form 
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i t i' 



' 'S 



said immunoglobulin 
conditions. 



istant to said environmental 



72. The immunogjE^Bulin of claims 50-52 wherein said 
eukaryotic cell is a/p^ant cell. 
5 " 73 . A tetr a transgenic organism comprise3T~xrf~-eeiia. 

containing four different transgenes each encoding a 
different polypeptide of a multipeptide molecule wherein 
at least one of each of said different polypeptides is 
associated together in said multipeptide molecule. 
10 74, The transgenic! organism of claim 73 wherein at 

least one of said four trpnsgenes is a transgene encoding 
a protection protein. 

75. The transgenic! organism of claim 73 wherein at 
least one of said four transgenes is a transgene encoding 

15 an immunoglobulin derived! heavy chain having at least a 
portion of an antigen bindang domain. 

76. The transgenic Irganism of claim 73 wherein at 
least one of said four transgenes is a transgene encoding 
an immunoglobulin derived light chain having at least a 

20 portion of an antigen bindijng domain. 

77. The transgenic paganism of claim 73 wherein at 
least one of said four transgenes is a transgene encoding 
an immunoglobulin J chainv/ 

78. The transgenic pnganism of claim 73 wherein at 
25 least one of said four transbenes is a transgene encoding 

a chimeric immunoglobulin heavy chain. 

79. The transgenic organism of claim 73 wherein 
said transgenic organism is a plant, 

80. The transgenic organism of claim 73 wherein 
30 said transgenic organism is ai mammal. 

81. The immunoglobulin! of claim 1 wherein said 
chimeric immunoglobulin heavy! chain contains an immuno- 
globulin domain from one of the following immunoglobulin 
heavy chains: IgG, IgA, IgM, I^E, x g D ; and- also contains 

35 a protection protein-binding dolnain from IgA or IgM. 

82. The immunoglobulin if claim 81 wherein said 
immunoglobulin heavy chains are human, rodent, rabbit, 
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bovine, ovine , capriAe, fowl, canine, feline or primate 
immunoglobulin heavy bhains. 

83. The immunoglobulin of claim 81 wherein said 
protection protein-biAding domain is from the IgA of a 
human, rodent, rabbit ,| bovine, ovine, canine, feline or 
primate. 

84. The immunoglobulin of claim 81 wherein said 
chimeric immunoglobulin Jieavy chain is comprised of 



immunoglobulin chain; 



mouse IgGl and said protection 



protein-binding dom^iffi is from mouse IgA or IgM. 

85. The immundglltoulin of claim 81 wherein said 
chimeric immunoglobulin! heavy chain is comprised of 
immunoglobulin domains of\a human IgG, IgM, IgD or IgE and 
said protection protein-binding domain is from a human IgA 



orxigM. 
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